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m m m 

[0001] :i^mmti. mm^'m'f'^Rrjf^mmmmmicm'r^h<Dx-^v)^ mmv<\^. =^ 

(END xit^(Dmm^i-y'mmi^^^^]^'^t\.x^t^^^^m 

mmnu^mmmummMm^VoRx^^mmmm. umm. R-a^mmmm'&. 

[0002] yi/-^^}*, •7a:.=:-7Vzfvi/<yy(V^'mi^hfi:^yz^y—M\:.^mxhK). 

'i'lyX^^ [secoisolariciresinol diglycoside (SDG) ] }i> dimethylbennz [a] a 
nthracene(DMBA) l^mmir^9-yh%ii^AymJII^<Dmmt^mJtir^n^i!)^^y) ( 

##rF:S:ife2. 3. 4. 5) . vy'i-:y^t^94M(DmmK m^mni^Ay^^M 

m (cov ^xit:Lth^xm^m^mi-if£\^ \ 

[0003] #^i^fF:S:gfel : Axelson M, Setchell KD, The excretion of lignans in rats — evidence 
for an intestineil bacterial source for this new group of compounds. FEBS Lett. 1981 
Jan 26;123(2):337-42. 

#^#f^]SC^2 : Serraino M, Thompson LU. The eflFect of flaxseedsupplementation on 
ezirly risk markers for mzimmary carcinogenesis. Cancer Lett. 1991 
Nov;60(2): 135-42. 
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#^i^lS:^3:Serraino M, Thompson LU. The effect of flaxseed supplementation 
on the initiation and promotionzd stages of mammary tumorigenesis. Nutr Cancer. 
1992;17(2):153-9. 

##f1^:iCi^4: Thompson LU, Seidl MM, Rickard SE, Orcheson LJ, Fong HH. 
Antitumorigenic effect of a mammalian lignan precursor from flaxseed. Nutr Cancer. 
1996;26(2):159-65. 

#^#fP:S:i^5: Thompson LU, Rickard SE, Orcheson LJ, Seidl MM. Flaxseed and its 
lignan and oil components reduce maimnary tumor growth at a late stage of 
carcinogenesis. Carcinogenesis. 1996 Jun;17(6):1373-6. 

#^#f^;SCife6:Landstrom M, Zhang JX, Hallmans G, Aman P, Bergh A, Damber JE, 
Mazur W, Wahala K, Adlercreutz H. Inhibitory effects of soy and rye diets on the 
development of Dunning R3327 prostate adenocarcinoma in rats. Prostate. 1998 
Aug 1;36(3):151-61. 

^#fF:S:i^7: Zhang JX, Hallmans G, Landstrom M, Bergh A, Damber JE, Aman P, 
Adlercreutz H. Soy and rye diets inhibit the development of Dunning R3327 
prostatic adenocarcinoma in rats. Cancer Lett. 1997 Mar 19;114(l-2):313-4. 

i^^^mif-i-^^X^^^^^Yxx^-y^^^ix^^-yJ—fV (hmr) <n>^%MmW-^ 
\^^^f^Vmmmxtt>^=r.-y'r^y^Y:y (enl) tm^^ ^fP^SifTO^Jf^ffl^Wi-^ 

^^Vi^-mmmmmm. mm.'^Vi-Kx^^m.mmn. ^rmmms.^xx^wm^^^ 
[0005] ±mwm^^-r^titb(D7^mm it. ^r(D^mmmm>hm^^ti^o 

(1) 3iVxn^:J^hi^ (ENL) Xf*^<D^fii^yi/-:^i^M!^(*^-efoo-C. ffF0Oii5a«]$!| 
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(2) rni/T^n^iJ^hv' (ENL) jn^^(Dmmv^'r>mmi^X'h^x. ^m(DmMmm 

(3) oi^'T^n^iS'hi^ iENL)xi'i't(Dmmi^^>mmw-xh^x^ ^m(Dmmm 
i¥m^m-r^it^m^mmi^^^t\^x^ffamm^m^\^ti^t^s^mt'r^mm 

(4) 3^>^ti7i^h>' (END ^(^^^(Dmmi^^^^mmwxh^x. fF^tDitmai^j 
i¥m^mir^^t^m^mm\^f^^tvx^t^^t^w^t-i-^mi^^ffao 
ismm-^ffaiiK 9kmm^^&>. mmm. mmm^s,. ^mmm^ffu. xftrnm^ 
ffaxh^^t^wmt-r^^mm (4) \zmm<Dmmn.-^ffao 

[0006] m^. ^mmi^'^^^^x^immi^m.mir^o 

f*. ^^-v^n^^h:^ (END x}-i^(Dmm^'ri^mm^^ms^^^t\^x 

ti7:J'hV(enterolactone, ENWi^. •^^])T:^V^~^:^iinamma\ian Ugnans)<^ 

-'mtvxiwhtix\^^^mmv^^>n:mmmx'^v)^ mx.\t. ig^(D7^mM(Dmmv 

:J^-^:/-T?fe5^N^Kc2^->-^^xfi/i/7— /^(hydroxymatairesinol, HMR) 

mx:h^o 

[0007] ;45:^W-Ci*. ^m&miS^-r^mmii^tVX, o^^^ns^;^— /^(enterodiol, EN 
D)> -^^^l/V/^/V- (matairesinol, MR)^ ■fe=i>l'y^yiyWv'/— /^(secoisolaric 
iresinol, SECO) , -fea^y^yi^WW— /V'v?i/y3i^K(secoisolarisiresinol digl 
ycoside, SDG) , i^y V:^l/v'y— /V(syringaresmol) ^ T— i5'^y=-i^(arctigeni 
n)^ 7y^^l^W~/W(larickesinol)^ tVl^W— /^(pinoresmol)> •fei^?>'(sesa 
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m^mx^<Di^mm<^x-h^^ ^^xn^iJ^h^-ic^t^^tt. :ii:/xt37j^h^o#-r5 
[0008] mmv^-r^mmm-is ^i^\N-vm\^mm\^x^x^ ^<Di^mm^(D^>Tti9i^ 

2002-541 158^^^) o 

[0009] u^^u. ^i-e. mmi^^m^fix\f ^sot*. -eai^-f^ . ^sicov ^T«:. ^i±m 

[0010] ^l§BjT'^ffl$nSii|E:^^^7^n^i^h>'(ENL)S.TJ?^(Dltfi^yi5^-^^tulgfr{*x 

. ^(Dmmi!^-^^^mmi^^m.m^hi:i^^'r:6:f7m^^^\^x^v). :^mmxi^. r 

m^m^m'^^ti^ui^m(DiiM(D^^^^m^\.xmmit'r^:itii^x^^ ^(d^ 
^m^tx^xm^mmavx, mx.it. ^&mms^. ^m^m-kffn. mmm. mm 
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[0011] ;*:^K-cii. mK.it. mmm.mzm^^^m^A<D:x.iy'Tti^i!7y^{ENU) ti. 

uyxn'L-mm>(D^}s^:^mmm^^fhx\^^^7!)K mmiz. ^n^thx\^^^(Dit. 
^^^:ov^T^i. fL0. m^mmRUf^mm<DWM(Dmz-r>\,^x(D^x$)y). ^ti^ 
^o0--o^^^4^^:ov^T^*^<7fe^T*feo/co ^mmx\t. mm^, 

[0013] ^mm\zxr). a)Sfm(Dmmm\i¥m^m-rmmfm'f'mRxfmmmmmm 

> ^m^}^Rxj^i^mmmmmm. Rxfmmi&^M,^m^ir^^tf)^x^^. (2) 
mmvi^'r^^mm(Di^^mmxh^:x.i^u^^h>^^m^^^t-t^m\j^^ui^m 



wo 2005/063233 



6 



PCT/JP2004/019437 



mmm i 

[0015] ^mMmx-\t..^mmm(DmMtmmi^Mir^BNi.(Di^m^^(in vitro/E 

[0016] [>fbi] 




[0017] i2)^mmm(Dmm 

'7^yhm7Km-mAHio9Anm(.MAt:k^Mmm^^mm-^))\~i. Donryu^ 

^Srl000rpm(190Xg). 4*C-C105)•P^^^il^^ilU:fe^. ±^Srl^*U. ^ifiLi^«?g 
[0. 16M NH C1:0. 17M Tris(hydroxymethyl)aniinomethan=9: 1. pH7 

4 

. 2i'i'^X Wako Ptire Chemical Industries, Osaka Japan;d*bl^A) ] ^ 
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[0018] Mivl. lOOOrpm (190 X g) , 4'X:X-10^m^'L-^m^(D±m^m^VXlkm^^ 
•?l^<f^ll^2Ieim\y>'^i^»^ [Phosphate buffered saline (-) (PBS (-) ) 
NaCl 8g>KCl 0. 2g, KH PO 0. 2g. Na HPO '12H O 2. 9g('t-^-C 

2 4 2 4 2 

Wako Pure Chemical Industries, Osaka Japand^^MA)^MQ7KlL(C^ 
pH7. 4lc|iMb/ct>o]{J:T2lHl?5fe^bfCo )^M$^^fcAHl09Aj^aJia^:i. 10 
%4^jfiL^(CS, JRH BIOSCIENCES. Lenexa, KS. USA) ^"^tf Eagle ME 
Mi§Jfi(NISSUI PHARMACEUTICAL CO, LTD. , Tokyo, Japan) "e. M 

Ji&i#^ffl6cm dish (NUNC, Roskilde, Denmark) iCl X 10^ Bttf^^X^l^mU 

mmuto cs^i^ffiH^^^c56t:-e3o^^, 7i^m^i^x0mi\:.^nofch(D%:m 
[0019] (3)fF0^jia<7)iimtga!i^ 

AH109A|ffllia(Dii5gHgf*.DNA--^«9)2^mfc['H] thymidine (20 Ci/m 
mol, New England Nuclear, Boston, USA) 0^fetiHg^il!j^t"^;i^iCj;«9 ( 
Yagasaki K., Tanabe T., Ishihara K., and Funabiki R., (1992) Modulation of the 
proliferation of cultured hepatoma cells by urea cycle-related amino acids. In: 
Murakami, H., Shirahata S., and Tachibanana H., (ed.) Animal Cell Technology: 
Basic and Applied Aspects. Vol. 4 (pp. 257-263). Kluwer Academic Publisher, 
Dordrecht/Boston London) WMl^fto 
[0020] irf3^t>%. im^m^m48'K-:^U^h (Nunc) \'lAH109AmS^^11^^fcV)2. 5 X 

ra^^L/c^. 15/i Ci/welli:/^5J:5l-[' H]thymidine^^PU CO_ 

'^l^^aL^—^—\f^X^hiZ.4mm^^\Jto ^(D^. IM ascorbic acid(Wako 
Pure Chemical Industries) ^50 m l/:A:?^iPL, #:A:<7>^ife^-?:tv-=?tT/'^/W^ 
jL— y (Maruemu Corporation Co. , Ltd. ) iClellDlb, 485a:>^1/— h^grPB 
S(-)-C2lHli5fer^U ^(Dm^Wh-^/^^J^^^—^lZ-mUVfCo 1500rpm(400X 

g)4'cx5^fm'Mmu ±m^mBm^vito 

[0021] hlCOV ^T^*400 u. 1010%TCA-e2[iIi5fei^b. ^<D?5fc?^^lcov ^r{^•^ 
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M^^^Uyto 48:K':fU—K -^r/l^^-t.^^— ^{C^ofcJ^JiaiiO. 2N NaOH/0 
. 1 % SDS^^tV^tVl 50 M U 50 M lTr:>WMV. 37*C<D^i^^^-<— iS'— |^ {Z3 

300ml, DPO 4g]>Sr5nil?^APU Ml-150 m K^IN HCl^^APU ^<M9 
0;Beckman, FuUerton, CA, USA) "C^Jctif tg^S!l3SUfCo *fR§^^100i:U:feNF 

[0022] (.Am^mmcommmm^ 

MPIfeSy^fef*. Akedobl-<i;Sln vitro invasion assay^ (Akedo H, 
Shinkai K, Mukai M, Mori Y, Tateishi R, Tanaka K, Yamamoto R, Morishita T. 
Interaction of rat ascites hepatoma cells with cultured mesothelial cell layers: a 
model for tumor invasion. Cancer Res. 1986 May;46(5):2416-22 ) ^fPOSc^btfr 
o/c(Miura Y., Shiomi H., Sakai F., and Yagasaki K. 1997 Assay systems for 
screening food components that have anti-proliferative and anti-invasive activity to 
rat ascites hepatoma cells: In vitro and ex vivo efiFects of green tea extract. 
Cytotechnology 23: 127-132 )« 
[0023] '7yViiWi^'mm\^fim^^}^^^&Mf^ (M-cell) i)^::^^^ ;V:x.l^Vfi^m^l^ 
^i-S*-e7— lOHi^Hb/c^, ^mm.'mm'^TaWZ.^m^. AH109A^J!a^2. 4 

X 10' mtfi^^b\z.r^&.mfkAi\z.mM\^w^f)^\:MW'^. co -r^=¥^-<-^— 

2 

-e^^LfCo 24NFP^^t-PBS(-)lCTife^U. 0. 25% glutalaldehyde/PBS (- 
) t^^ia^S^UfCo ^ ^jaillSSTtJ:?t«)jiA/fcAH109A*BIJiaOjNHJiSm.RtJ«3nc:i 
— ic^dish \mz.r>^mY^^\^mAjfz.2TDXDm-)5^m^lQ^m^x.^ rtl/b-Srlcm 

[0024] (5)MP^MS5fe^'^^Jia(M-ceU)(D^3^ 

Donryu5^*t75'h(4— 10®t^)lJ:^i^:^:?— /V';Sr5mg/0. Iml/lOOg body 

weight^^jjs \zm^nmi-r^z.t^mmjkM. mmm&mmx^im^w^x^ 
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o^l9^9PBS(-)-C'^5feV^, 15inlOPBS(-)lC|lIlRL:^Co l^»<DO. 5% trypsin/ 
PBS(-)^;!jP;t. 3rC-e20:9-P^^#b;feo ^(D^. 10% CS/MEM^MfeSmlSr 

j^:y->^T-tiij©b:rCo t«?S(il500rpm(440Xg). lO^m^'L-^mL. PBS 
(-) t^:J;•9^5fe^^^TofCo ^^IDtb^cjNfllSf*. i^V^VH^ (2nmiBg^) 6cm dishlCl. 
5—2. OX lo" mtti:^X^i::mUUto ^ife«:lO% CS/MEM%fflv>-C. 

[0025] (6)M-ceU(Dlt5Stga!|^ 

M-ceUdSf-:/3>':7/Vai^h/i:|^S{Ci^-5*T*i§abfcmx PBS(-) l;i-C?^^L 
. IwKDO. 1% trypsintr^*Pb^J}S^:^tS[$-^fc^, 10%CS/'MEM-etrypsm 
S/S^fifihb. m=^[HliRL. 485a:^1x— 25X lO' ceU/400Ml/:A:^:;^5 

i:^*>fc«5400/iliU 20^P^i^||bfc^. ^:A:(CC' H] thymidine (NEN, Bosto 
n, MA, USA)^0. ISju Ci/:?v:»U CO ^>^cl-<— |^-e$^>lJ:4^P^i^ 

2 

[0026] (7)JifSjMJia<Z)^MS8^lfW 

6. 25/iM^12. 5AtM<Z)ENL;$5AH109AjNflilS<^jfWJI&j^^tC-%^;tS^l^^j^^ 
6*Jl;if?*ffU:^ ^Jiai#^ffl<D6:?^:/l/— h(NUNC) lCAH109A*Sajl&^i:A:fcfc«92 
. 5X10''|®tJ^i^J;5»SU37'C.CO ^>-^^-<«-i5?— F^-eO. 24^t;?48^ 

2 

l^^^=L—zf(Q^-J:ji:^'r^^y^J^^ m^)^lHllt5lU. 1000rpm(l90Xg), 4'C-e5 
^mm'MmU PBS (-) le:T2S?5fe?f^^fTo/Co ^(Dm. PI^?^[lmg Propidiu 
m iodide (SIGMA) /20ml 0. 1% Triton X-100, 0. 1% Sodium citrat 
eCWako Piare Chemical Industries) ] SrSOO LdPx:. ji3feb7iK«t'lJ:-C305^ra 
^Si-5:ii:-C^febfCo Flow Cytometer (EPICS ELITE ESP;Beckman- 
Coulter, Hialeah, FL, USA)-eCeU Cycle0^j?^^tTofCo 
[0027] (8)Annexin V/PI~m^^fe^fflV^fcFlow cytometry{^:<fc§AH109Aj^JlS 
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^ilWf^ANNEXIN V FITC kit (IMMUNOTECH. MarseiUe. France)^ 
fflV^T^Tof^:o ^Ji&^*ffl06cm dish (NUNC) (z:^i^^%^3ml^;()PU AH 1 
09A^ilS^l X 10^ mt:^J:^X^izmm^. 37*C. CO 4ly^=L^—i^—\HX-0. 3. 6 

2 

OOrpmOOXg). 4'C-X?55)-F^^'L^^«lb. PBS(-) iZXimm^t:n<>fCo ^<D^ 
.binding biaffer^490/i l*P;t. MtOT^^SSrSii lirannexin V FITC?r5 /z U!jn 

K.. li^yo^tci^fpufco m^i^fcTK^izxio^m^m-r^^tx^^u fiow cyt 

ometer (EPICS ELITE ESP;Beckman-Coialter, Hialeah, FL, USA)-CT 

[0028] is)m$YfmL 

^ff^sGiiSf^x One-way Analysis of Variance Tukey— Kramer mult 
iple comparisons test^tro^o 
[0029] 2. ^f^W^ 

(1) Auio9Amis^^xxj^iE'^mmz.nir^Bm.(Di^m t^ov n-c 

ENL}l^iS^fe#6^{CAH109A^J!a(C^-r5S?BW]^Jf^ffl^^b^Co EN 
L(D^^;5S25m Mie;±-e(:i, mPtga!)^^-CffiV>§M-celU;ijMJia^14^^L. ^ 

mm(Dmw7i^^-^mKti:oxv^o^. 12. 5/iM*w^st?«?w«r^To:feo hi- 

n vitro(C:}oV>-CENL{*^tS^fe#6<J{CM-cell<Dii5a^*iJ^Jbfc;65^ AH109AjNfl 

m^ML^xi-t^thX^-hm^^^^^^u m&.50tiMxuAHio9Ams^(DmM^ 

^m±VX\ ^^(Df}\ ^flS;55T7Kh— v'^^.Xfi^i^ci— v/;^^jg^b-CV >^(D;?)^i:V 
V FITC/PI{Cj;STJKh— i^;:^^^ti<^^^lJ:J;«5. ENL<DAH109Aj|aj|&lC*f 
[0030] (2);ifflflajSS8<^^WiCoVNT 
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El It-. mr^M^^BX^tCo ENL o^^^a-e&§i/7:7<DAJ;t). ^^m^i^n 

[0031] (3)T7Kh— i^:^tC0VN-C 

M^^^^m2iZ^l.itoM^6. 25nMRXJ^12. 5 nM(DENU^X^AH109A 

iiS(c*5VN-r«. ma^mjiss. 1%. m4^mt8. 4%. M2^m}*2. 8%-efci9. 

Mf^l. 12. 5itiM<7?ENL-e3^Pfl^atrtfor:LA.H109Aj^Jia(C*5V>Tt*.^3|^m 
{^86. 1%, m^^mtll. 4%, m2^m^2. 3%-eS5«9. ENL^ai^i-§^^T% 

[0032] ^m:mmx\t^ ^mmm<Dii^Ajmm.'^''^misLm\^n^^wL(D^m^ 

(l)i!i^:^W 

-20:00. ^?a22± ir. +g>^S^60±5%(D^^^J1^^rtT'6 0 P^^^il^W^ 
frofCo ^^(DZ 9 r^{*@?^^3|S|-(CE-2;CLEA Japan, Tokyo)^. ^<D3 B 
f*20%^Wi5^;«7"^^:x^tP^:*:|^^(20C) (^l)^;«f^;^^^(CA*v. tKjItK^^ 
titcg SS^^-^/Co ^li^Wi^T^. ^P<^flsm;65^b<)5J-5J;5{-38l(ii®/ 

fc«9i. OX 10' m^mj-z^ 'tfx.^fuommmz.^mmmMfi^h. ^2ic^$nfc:^ 
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[0033] mmm m^^ms (Di^mt±TmRXJ^mm^^<D±^l^ 

^mRxj^mmm^mmi^tio wm^tisfsimn. m2m^MM.x*ikm^^. sooorp 
m(i75oxg). 4x:xno^mm'L^^mvx6Lm^mmu -2ox^iz}^m^^uto 

[0034] [^1] 
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CQmposition of experimental diets 



mgredient (,g/Kg; 


L^oniroi (^zuv-x^ 


Cornstarch^ 


397.5 


Casein 


200.0 


a-Cornstarch^ 


132.0 


Sucrose^ 


100.0 


Soybean oil^ 


70.0 


Cellulose powder*' 


50.0 


Mineral mixture (AIN-93G)^'^ 


35.0 


Vitamin mixture (AIN-QS/'^ 


10.0 


L-Cystine^ 


3.0 


Choline bitartrate^ 


. 2.5 



^Nihon Nosan Kogyo Co., Ltd., Yokohama, Japan 

^Oriental Yeast Co., Tokyo, Japan 

^Mitsui Sugar Co., Ltd., Tokyo, Japan 

^Miyazawa Yakuhin Co., Ltd., Tokyo, Japan 

*AIN-93G composition 

'aIN-93 composition 

^Ajinomoto Co., Inc., Tokyo, Japan 

^Wako Pure Chemical Industries, Ltd., Osaka, Japan 



[0035] [^2] 
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Composition of experimental diets 



Ingredient 


Control 


Enterolactone 


Enterolactone 


(g/kg) 


(20C) 


(lOppm) 


(100 ppm) 






0 01 


0.10 


rViTTi <it Ji rph * 

\m,AJl IIOMllVl'll 


397 50 


397 49 


397.40 




200 00 

^\J\J m\J\J 


200 00 


200 00 




132 00 


132.00 


132.00 


Sucrose*^ 


100.00 


100.00 


100.00 


Soybean Oil 


70.00 


f\f\ 

70.00 


70.00 


Cellulose Powder** 


50.00 


50.00 


50.00 


Mineral Mixture (AIN-93G)''^ 


35.00 


35.00 


35.00 


Vitamin Mixture (AIN-93)^^ 


10.00 


10.00 . 


10.00 


L-Cystine^ 


3.00 


3.00 


3.00 


Choline Bitartrate'^ 


2.50 


2.50 


2.50 



^Nihon Nosan Kogyo Co., Ltd., Yokohama, Japan 

^'Oriental Yeast Co., Tokyo, Japan 

*^Mitsui Sugar Co., Ltd., Tokyo, Japan 

'^Miyazawa Yakuhin Co., Ltd., Tokyo, Japan 

^AIN-93G composition 

^AIN-93 composition 

^Ajinomoto Co., Inc., Tokyo, Japan 

^'Wako Pure Chemical Industries, Ltd., Osaka, Japan 

[0036] (2) ®M^<Z)^^6^^>fb<DSy^ 

[0037] (3)ifiL?tJig«W-</KDaiJ^ 

iflLtt'<^Cholesterol(Ch)^OTriglyceride (TG) O^^^SO^bfCp fflO^OTo 
tal cholesterol (T-Ch)W^/W. y>'^>^^;:^7^^^^fc^^fe^fflV^TVe^y— low- 
density— lipoprotein + low— density— lipoprotein [ ( VLDL + LDL) — Ch] ^^t;^ 
$iirytJi^W:$>^*>Shigh-density-lipoprotein (HDL-Ch) U-</V, S.OTG 
U^/V{^:oV^T^To:^Co (VLDL+LDD-Chl^^/l^fi. T-Chlx^/VirHDL-Ch 
\^^;V(n>mk\Jtz^ %fz,^ IbMSI^fbif ^i:bT. Atherogenic index [AI: (VLDL 
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+LDL)-Ch/HDL-Ch] ^l^mVtCo 

[0038] (4)tisLmj^mtmni^^^^<DmM 

LP01^^/V'f*j§^>fl::iliK-7";^M73— (Wako Pvire Chemical Industries) 

[0039] i5)sfm^mmi^^^^(Dm^ 

SmW^^/^MM<DfMZ^m^^hFolchh(D:ffmiFOLCH J, LEES M, SLOANE- 
STANLEY GH, A simple method for the isolation and purification of total lipides 
fi-om animal tissues. J. Biol. Chem. 226: 497-509, 1957) {^:j;oT^ i^JilM^lftttib 
fCo ffflli^». 5gi»#^, Methanol 5ml^^t>(C:^^ybnV(Type PTlO/^35. 
Kinematica, Switzerland) -e7J^^v'■:^^XU. Chloroform lOml^^ljPx.'C^*^ 
—Mi^MlM^s Mt&V. ^iS^Chloroform-methanol(2: l)^S-^|^-eJ€l^l5fe 

[0040] 2) /v-ix^/K^au^ 

Ch'^]fc{"±Zak^ (Zak B., Simple rapid microtechnic for serum total cholesterol. 
Am. J. CUn. Path. 27, 583-588, 1957) lCj:t)S!)^b/Co Jli®i*W^^(2ml)^^v^P 
^H^W l-A*T.> IfcSm. 50%iwXyr)yi<im^t:^V^J>^-::^^y-^l-mm3ml^M^X 
45^. l^r^ttMbb^ ^S7K3ml?:^*nb-C^5e?^. n-^^-^l^3ml^mMV 

mr.m-mmmmimtmr.mi. 33s^mmimmu iLi-rs)2mi. ^5iE^2mi<s: 

*PXLt:^#U. ik^^. SeOnm-eS^^feS^Ch^StandardtL-CSy^Uyt, 

[0041] 3)hy^y-feyKi^^/Ko?i!)^ 

TGU^/VfiVan Handel^ (VAN HANDEL E. Suggested modifications of the 
micro determination of triglycerides. Clin. Chem. 7:249-51, 1961 ) {31 
Jig©*Am?g^.^i^P^i^if tcAtl^x Zeolite (Wako Pure Chemical 

Industries) 0. 5g. Chloroform 10ml^A4^^t5U^ Phospholipid (PL) 
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hn:/^-7K^i^(DOJINDO. Kumamoto)2. 24g^^®7K(C^^i?b. 200ml^b 
fc^. 24Nfiiit^900ml^7lC?^bJfe>6SP>^;tjD-r^]Sr5nilAPXLT. ^iii^?&>f T*30:9- 
KiPl^b. ?^*P^. 570nm-e(D®3feSSrhy^W^^^SrStandard^b-Caa5gbfCo 
[0042] (6)^l3>^7^i:i-l'K<?5aiJ^ 

^iti;^7^nx<K#?|H:ft<oa!)^}i, Neutral Sterol (NS) jSlU^Bile acid (BA) ICO 

iS^y— 7Vlml^^;(jPUT70'C-eiNFrBlttMbbfCon-^=3ri^^^3ml%^;!jPbT^t5 
3000rpm(l750Xg), lO^m^'MMV. n-^^-^l^m^UmWi^^ir^t 
lc:J:o-CNSSrlfttiiLfCo l^mf^^SleltTofCo ^<^m. Il®7k2. 5 ml^^;tlPU-C 
. 7Km^b:^y!>i»^S^l. 2Nlc#^U 121'C. 3^rai«J£^S(:^-hi5'W-:/)b 

[0043] im^. mmo. 8mi^m}UL-Xmm<DpH^UCV^ v^oi^ykai— 7"/W3mlSr^;tJ0 
L-Xmt^V. 3000rpm(1750Xg), lO'^m^MMl^. ^J:x.^;V:x.—y';vm^^ 
i^W{-^-r^tl;iJ;oTBA^**mbfCo r(DSim>3(HlffofCo df-i^^^^iH:J^^ 
^y:7'n^V— /V-O. 4mU 10%Triton X-100 1. 6ml^^;!jnbTNS 

Taojeui^co i^3l^/^3z~v"/^^*W?K}il£@#^ ^^y— /V2mi^^;!jpb-CBA^^ 

[0044] (7)i^th^a 

^tf^ftSfi^ One— way Analysis of Variance(Z)^^ Tuke3r-Kramer tnult 
iple comparisons tesfC^Tofeo 
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[0045] 2. ^i^^^ 

#{;il00ppm^5lfe||Tn*. If ^^m^. 7. 8 0 @ . Ml-. 18 B @ j^J^I^T% 

^^Mtiim-i^ib^otcfiK {*:mii*D»{j:$5v^T{*ENL 100 ppmm^mxmM 

[0046] [^3] 



Effect of enterolactone on metastasis 



Control 
(20Q 



Enterolactone 
(lOppm) 



Enterolactone 
(100 ppm) 



Metastasized rats/group 



.3/11 (273%) 



0/11 (0%) 



0/11 (0%) 



Total number of 
metastasis/group 



4 (1,2,1) 



0 



0 



[0047] [^4] 
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[0048] m4K. lkm^(D::^l^P^Tti—^V'm&^^7:7t\^Xm\^fz^ ENL^Pt?}*. 

. ^O^M> HDL-Ch^(VLDL+LDL)-ChOlt-CfcSAI{iit5ig;TMrR]^:^bfc 
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[0050] ^^y^viy^h:^ (ENL) %:mmm.^tu mi^^m^^%:m^\.xE^mmmm\i^ 

[0052] [iai]EI}i. =^:yy'u=^^h><Dm]S^mM^^Mir:5m^^mm\^tl^^W:^^'ro 

[|gi5]iiifi. m^(o^^:^'TU'-/vRxfmnm^m%:^-r. 



wo 2005/063233 20 PCT/JP2004/0 19437 

[1] ^i^^n^iJ'h:/ (END xi-i'^<Dmmvi^'r>'Wimi^'^h^x^ ^^(DmMmMi^ 

[2] :iu>^xi9^h> (END x\^^(Dmm^-i'>'mmi^x-hox^ sf^<DmmmMi^ 

[3] cn^T^n^i^h^- (END xi-A^(Dmm^'ri^mmi^x:^ox^ sfm<DmmmmYf 
m^mir:5it^i^^mmi^^^t\^x^ffamm::m^\^it^t^wmt'r^mm^ 

[4] :x>^n^i5^bV (END X{*^(?5liti^y i/-^Vttfig#:-efcoT. MOii5BJp$lJf^ 

[5] mib:^d"p;5s, ^^MJKj:^fp> fhmm±ffa. mmm^^sh. xi^mm^^u 
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[Il!4] 




T-Ch HDL-Ch (VLDL + LDL)-Ch Al 



Effect of enterolactone on serum cholesterol levels and atherogenic index in hepatoma 
•bearing rats. Each value represents the mean ± SEM of 11 rats. Values not sharing a common 
letter are significantly different at P < 0.05 by Tukey-Kramer multiple comparisons test. 
T-Ch, total cholesterol; HDL, high-density lipoprotein; VLDL, very-low-density lipoprotein; 
LDL| low-density lipoprotein; Al, atherogenic Index. 
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Effect of enterolactone on fecai steroid excretion in hepatoma-bearing rats. Each value 
represents the mean ± SEM of 11 rats. Values not sharing a common letter are significantly 
different at P < 0.05 by Tukey*Kramer multiple comparisons test. 
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